
RESEARCH PAPER 

IJDDT, Volume 16 Issue 9s, 2026 Page 849 

 

Design And Development Of Floating Pulsatile Drug Delivery 
System Of Domperidone 

 
Dr R Sambathkumar1*, Dr C Kannan1, Mr S Radhakrishnan2, Ms P Priya2, Mr P 

Sundarraj2 
1*The Erode College Of Pharmacy, Erode – 638 112, The Tamil Nadu Dr. M.G.R. Medical University, Chennai 

– 600 032. Email: sambathkumar.r@ecp.ac.in 
1The Erode College Of Pharmacy, Erode – 638 112, The Tamil Nadu Dr. M.G.R. Medical University, Chennai – 

600 032. Email: kannan.c@ecp.ac.in 
2The Erode College Of Pharmacy, Erode – 638 112, The Tamil Nadu Dr. M.G.R. Medical University, Chennai – 

600 032. Email: anvenkatesh18@gmail.com, sundharoutreech@gmail.com, ppriyachitra05@gmail.com 
*Corresponding Author: 

Dr. R. Sambathkumar 
The Erode College Of Pharmacy, Erode – 638 112 

The Tamil Nadu Dr. M.G.R. Medical University, Chennai – 600 032 
Email: sambathkumar.r@ecp.ac.in 

Abstract 
NA 
Keywords: NA. 
How To Cite This Article: Sambathkumar R, Kannan C, Radhakrishnan S, Priya P, Sundarraj P. Design and 
development of floating pulsatile drug delivery system of domperidone. Int J Drug Deliv Technol. 2026;16(9s): 
849-866; Doi: 10.25258/Ijddt.16.9s.89 
 
1. INTRODUCTION: 
A circadian rhythm is a naturally occurring 
physiological process that occurs approximately every 
24 hours and controls the sleep-wake cycle. As the 
body's internal biological clock, it optimizes processes 
like hormone release, body temperature, and 
metabolism by coordinating changes in the body, mind, 
and behavior with the daily light-dark cycle.1,2 

 
Since the body's circadian clock controls many 
physiological and hormonal functions throughout the 
day, it has a significant impact on the emetic response 
(vomiting and nausea). Disorders such as cyclic 
vomiting syndrome (CVS) usually cause vomiting 
episodes that occur on a daily basis and are connected 
to the internal clock of the body that regulates 
gastrointestinal and autonomic processes3,4. Time-
specific vomiting peaks in certain conditions can be 
explained by the circadian fluctuations of hormones 
including growth hormone, prolactin, and cortisol, 
which impact the brain-gut axis and change 
susceptibility to nausea triggers.5. Additionally, 
circadian rhythms regulate gastrointestinal motility and 
secretion, essential in the emetic reflex 6. Clinical 
reports of nausea brought on by chemotherapy provide 
more evidence that the best antiemetic treatment can be 
guided by timing that is dependent on circadian 
rhythms. 

Pharmaceutical research has greatly advanced with the 
introduction of drug delivery methods that offer 
controlled and site-specific release, particularly for 
medications that require chronotherapy or have limited 
absorption windows.  Building on this, 
chronopharmaceutics is concerned with designing drug 
delivery systems that allow for the regulated and timed 
release of medications to correspond with the varying 
nature of disease symptoms by synchronizing drug 
release with the body's biological rhythms.  The 
gastroretentive floating pulsatile tablet system is a 
perfect illustration of this strategy. 7. 
Specialized oral dosage forms known as "pulsating 
floating tablets" are made to release antiemetic 
medications (such domperidone) in a precise "pulse" 
following a predetermined lag period, as opposed to a 
continuous sustained release.  For ailments like nausea 
and vomiting, which frequently worsen at predictable 
times in relation to cardiac or gastric rhythms, these 
systems can maximize treatment for symptoms that 
follow a circadian rhythm (biological timing) 8. 
 These systems are especially helpful for conditions 
like gastrointestinal problems, which are governed by 
circadian rhythms and benefit from medications that 
are released early in the morning to maximize 
therapeutic efficacy and minimize side effects.9 
Domperidone is an antiemetic dopamine antagonist 
that has restricted bioavailability because of its 
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significant first-pass metabolism and poor solubility at 
gut pH.  As a result, creating a gastro-retentive floating 
system can greatly lengthen its stay in the stomach, 
improving absorption and therapeutic results.  In order 
to prolong gastric retention without interfering with 
normal gastrointestinal motility, floating medication 
delivery systems use low-density polymers or 
effervescent chemicals that produce gas to keep the 
dosage form afloat.10,11,12 
For medications like domperidone that need to be 
released at a specific time to align with the 
pathophysiology or peak of symptoms, pulsatile 
release inside a floating system provides the benefit of 
delayed drug release following stomach retention.  
Domperidone's floating time and drug release kinetics 
have been effectively optimized using a variety of 
polymers, including sodium bicarbonate, polyethylene 
oxide (PEO), and hydroxypropyl methylcellulose 
(HPMC). This allows for the customization of lag time 
and sustained release patterns.13s 
 Customizable floating pulsatile tablets with controlled 
lag times that vary from 30 minutes to several hours 
have been developed recently through the use of 
innovative fabrication techniques like hot-melt 
extrusion in conjunction with 3D printing. This has 
improved patient compliance and therapeutic efficacy.  
These developments provide low-cost, customizable 
dose formulations with less adverse effects, promising 
personalized medicine.12 The aim of the present work 
was to the development of a pulsatile drug delivery 
system of Domperidone for the effective treatment of 
emetic and Cyclic vomiting syndrome. 
2. MATERIALS 
The list of materials used in this study includes Domperidone 
supplied by Sri Krishna Pharmaceuticals; Crospovidone 
obtained from Star-Tech and JRS Speciality Products Co. 
Ltd; Lactose from DFE Pharma; Sodium bicarbonate from 
Avantor Materials India Limited; Povidone K30 supplied by 
JH Nanhang Life Sciences Co. Ltd; Citric acid from Sunil 
Chemicals; Aerosol sourced from Cabot Sanmar Limited; 
Magnesium stearate provided by Amishi Drugs & Chemicals 
Private Limited; HPMC K4M from Colorcon Asia Pvt. 
Limited; HPMC K100M from Lotte Fine Chemical Co. Ltd.; 
Carbopol supplied by Lubrizol; Ethyl cellulose sourced from 
Taian Ruitai Cellulose Co. Ltd.; and Microcrystalline 
cellulose 112 from Wei Ming Pharmaceutical MFS. Co. Ltd. 
All materials were procured from reputable manufacturers 
and suppliers to ensure the quality and reproducibility of the 
pharmaceutical formulation process. 
3. METHODOLOGY 
3.1. PRE-FORMULATION PARAMETERS: 

Pre-formulation study is the first step in developing a 
suitable dosage form of a drug, involving investigation 
of its physical and chemical properties alone and with 
excipients to ensure stability and bioavailability. The 
characterization of pure drug includes evaluation of 
organoleptic properties such as colour, odour, and taste. 
Solubility studies are conducted in various solvents and 
pH conditions to identify the best formulation approach. 
The melting point of Domperidone was determined by 
the open capillary method, where the drug-filled 
capillary tube was gradually heated in a melting point 
apparatus, and the temperature at which melting began 
was recorded.14,15,16 
3.2. PREPARATION OF STANDARD 
CALIBRATION CURVE OF DOMPERIDONE: 

3.2.1. SELECTION OF COMMON SOLVENT: 
The selection of common solvent was made after 
assessing the solubility of the drug in different 
solvents. The drug was found to be completely soluble 
in Organic Solvents such as DMSO, DMF, and 
Methanol.17 
3.2.2. STOCK SOLUTION:  
60 mg of Domperidone Maleate working standard was 
dissolved in 100 ml volumetric flask and 50 ml of 0.1 
N HCL was added to make up the volume. 
3.2.3. STANDARD SOLUTION: 
2.5 ml of stock solution was diluted to 100 ml with 0.1 
N HCL. Similarly, 4.0 ml, 5.0 ml, 6.0 ml, and 7.5 ml of 
standard solution was taken and make up the volume 
with 0.1 N HCL. UV absorbance was taken at the 
wavelength of 286 nm in UV-visible 
spectrophotometer UV-1601. 18 
4. DRUG-EXCIPIENT/ COMPATIBILITY 
STUDIES:   
Before formulating a drug substance into a dosage 
form, it is essential to ensure chemical and physical 
compatibility. Compatibility studies provide 
information about the drug's nature and guide the 
selection of suitable excipients or carriers for 
formulation. In this work, infrared spectrophotometry 
was used to detect possible chemical interactions 
between the drug and excipients. 
One milligram of the sample was triturated with 300 
mg of potassium bromide in a mortar. A small amount 
of this mixture was compressed into a pellet at 1000 
kg/cm² using a pellet maker. The pellet was scanned 
from 4000 cm⁻¹ to 400 cm⁻¹ using a Shimadzu FT-IR 
spectrophotometer. The pellet was made by gradually 
adding the mixture to the press's bottom under high 
pressure and carefully extracting it. The collected 
spectra were analyzed to identify any interactions, 
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bond formation, or absence of effects between the drug 
and excipients. 
The chosen drugs and excipients were screened for 
compatibility using the ATR-FTIR method. The 
resultant spectra were compared for any changes, 
focusing on characteristic peaks of the respective 
functional groups. 19,20 
5. FORMULATION OF RAPID RELEASE CORE 
TABLET: 
The floating pulsatile release tablet will be prepared by 
the wet granulation method as follows: The active 
pharmaceutical ingredients, crospovidone, and lactose 
are sifted through #40 and blended together. This blend 
is mixed in a polyethylene bag for 10 min. A binder 
solution is prepared and poured over the dry mix, 
followed by mixing. The granules are dried in a hot air 
oven at 60°C for 1 hour and then passed through #30. 
Citric acid and sodium bicarbonate are shifted through 
#40 and added to the granules. Aerosols are shifted 
through #60 and blended in. Magnesium stearate and 
coloring agent, sifted through #60, are added and 
mixed in a polyethylene bag for 10 min. The blend is 
then compressed with 6.35 mm punches based on the 
average weight (100 mg) of the core tablet.21,22 
Table 1: Formulation of Domperidone 

INGREDIENTS (mg) Trial-1 Trial-F2 Trial-F3 Trial-F4 Trial-F5 
DOMPERIDONE (API) 30 30 30 30 30 
CROSPOVIDONE -- 3.5 2.5 2.5 3.5 
LACTOSE 25.5 29.5 25 23 29 
POVIDONE 4 5.5 3 3 5.5 
CITRIC ACID 20 25 15 15 -- 
SODIUM BICARBONATE 15 -- 20 20 26 
AEROSOL 2 2.5 3 3 2.5 
MAGNESIUM STEARATE 2 2.0 1.5 1.5 1.5 
FERRIC OXIDE RED 1.5 2.0 -- 2 2.0 
PURIFIED WATER QS QS QS QS QS 
TOTAL WEIGHT (mg) 100 100 100 100 100 

 
6. PREPARATION OF PULSATILE RELEASE 
TABLET: 23 

 
 
 
 

 
 
 
 
 
 
 
 
TOP LAYER: 
Table 2: Top layer 

Polymer and 
lubricants 

F1 F2 F3 F4 F5 

HPMC K100M 40 60 50 60 50 
HPMC K4M -- 20 -- -- 10 
SODIUM 
BICARBONATE 

30 10 20 20 15 

MICROCRYSTALLI
NE CELLULOSE 
112 

10 -- 20 10 15 

ETHYLCELLULOS
E 

20 10 10 10 10 

TOTAL WEIGHT(g) 10
0 

10
0 

10
0 

10
0 

10
0 

BOTTOM LAYER: 
Table 3: Top layer 

Polymer and 
lubricants 

F1 F2 F3 F4 F5 

HPMC K100M 30 25 20 30 20 
HPMC K4M 10 5 20 -- 10 
SODIUM 
BICARBONATE 

10 30 20 18 20 

ETHYLCELLULOS
E 

18 10 -- 30 28 

MICROCRYSTALLI
NE CELLULOSE 
112 

10 18 10 10 10 

CITRIC ACID 20 10 28 10 10 
QUINOLINE LAKE 
YELLOW 

2 2 2 2 2 

TOTAL WEIGHT(g) 10
0 

10
0 

10
0 

10
0 

10
0 

 
7. DESIGN OF EXPERIMENT AND 
OPTIMIZATION 24,25,26 
Design of experiments (DOE) is a systematic method 
to determine the relationship between factors affecting 
a process and its output, essentially finding cause-and-
effect relationships. This helps manage process inputs 
to optimize the output. 
Controllable input factors (x factors) are input 
parameters that can be modified, such as polymer 
concentration and binder concentration. Responses 
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(output measures) gauge the desired effect, such as 
dissolution and disintegration. 
DOE aims to describe and explain variation by 
introducing changes in preconditions, represented by 
independent variables (input variables or predictor 
variables). The changes in independent variables are 
hypothesized to affect dependent variables (output 
variables or responses). Control variables are held 
constant to prevent external influence. 
Experimental design involves selecting suitable 
independent, dependent, and control variables, and 
planning experiments under statistically optimal 
conditions within resource constraints. Various 
approaches exist to determine design points (unique 
combinations of independent variable settings). 
Input Variables: Also called factors or independent 
variables, these can be changed; e.g., excipients, 
concentrations. 
Output Variables: Also called responses or effects, 
these depend on input variables; e.g., hardness, 
dissolution time. 
Dependent variables depend on the independent 
variables per some rule or function, while independent 
variables do not depend on others in the experiment. 
The variation studied is in dependent variables by 
altering inputs (regression). 
Constraints limit possible values for decision variables 
in optimization models, categorized as linear (linear 
combinations within bounds) or nonlinear (arbitrary 
functions within bounds). Constraints have properties 
like Name, Lower Bound, Upper Bound, and Value 
(post optimization). They are implemented by 
corresponding classes in software and accessed by 
names or position.  
7.1 DOE Software: 
Design-Expert® software is best in class for design of 
experiments, making R&D easy with a user-friendly 
interface and amazing graphics. It provides powerful 
tools to design ideal experiments on processes, 
mixtures, or combinations of factors and components. 
In this work, we used StatEase DOE Software to 
leverage these capabilities for efficient 
experimental design. 
7.1.1 Selection of suitable design: 

We will discuss fold-over designs that provide the 
ability to free main effects from two-factor interactions or to 
de-alias a main effect and all of its two-factor interactions 
from other main effects and two-factor interactions. This 
technique involves augmenting the original design with 
additional runs, often by reversing the signs of factor levels, 
which helps separate confounded effects and achieve clearer 
interpretation of the main effects and interactions.  

Factors: 
  Table 4: Types of Constraints 

FACTORS GOAL LOWER 
LIMIT 

UPPER 
LIMIT 

HPMC Is in 
range 

30 40 

Sodium 
bicarbonate 

Is in 
range 

15 25 

Ethylcellulose Is in 
range 

20 30 

 
Responses: 
Table 5: Types of Responses 

RESPONSE GOAL LOWER 
LIMIT 

UPPER 
LIMIT 

Floating time  Is target 
9.25 

6 12.5 

In-vitro 
dissolution 

Is target 
9.25 

6 12.5 

                                                                                              

 
            Fig 1. Selection of appropriate constraints by 
StatEase software 
7.1.2. Analysis of Variance (ANOVA) and 
Visualization Techniques in Experimental Design: 
Analysis of variance (ANOVA) is a statistical tool that 
splits observed variability in data into systematic 
factors, which influence the data, and random factors, 
which do not. It assesses the impact of independent 
variables on dependent variables, often using Fisher’s 
test. ANOVA evaluates model significance, with a 
non-significant lack of fit indicating a good model fit. 
R² values show how well the model estimates the 
response. ANOVA results can be visualized through 
contour plots, which graphically represent 3D surfaces 
in 2D, showing constant response values (iso-lines) 
across independent variable grids. DOE contour plots 
assist in visualizing complex experimental designs, 
with many software offering these capabilities to 
analyze and optimize formulations by interpreting 3D 
response surfaces. 28 
8. EVALUATIONS: 
8.1. MICROMERITIC PROPERTIES OF CORE 
TABLET: 



Design And Development Of Floating Pulsatile Drug Delivery System Of Domperidone 

IJDDT, Volume 16 Issue 9s, 2026 Page 853 

 

8.1.1. FLOW PROPERTIES MEASUREMENTS: 
The flow properties of powders are critical for an 
efficient tableting operation. A good flow of the 
powder or granulation to be compressed is necessary to 
assure efficient mixing and acceptable weight 
uniformity for the compressed tablets. The flow 
property measurements include bulk density, tapped 
density, compressibility index, Hausner’s ratio, and 
angle of repose. The flow property measurements of 
drugs and blends were determined to select the type of 
granulation technique to be carried out for the 
formulation. 
 
8.1.2. BULK DENSITY (pb): 
The bulk density of the granules was determined by 
pouring gently 30 gm of sample through a glass funnel 
into a 50 ml graduated cylinder. The volume occupied 
by the sample was recorded. The bulk density will be 
calculated as follows,  
ρb = M / Vb 

M = mass of the powder 
Vb = Bulk volume of the powder 29,33 

8.1.3. TAPPED DENSITY (pt): 
30 grams of granule sample was poured gently through 
a glass funnel into a 50ml graduated cylinder. The 
cylinder will be tapped from a height of 2 inches until 
a constant volume will be obtained. Volume occupied 
by the sample after tapping will be recorded and tapped 
density will be calculated as follows, 
ρt = M / Vt 
M = mass of the powder  
Vt = tapped volume of the powder 30. 
8.1.4. CARR’S INDEX (OR) % 
COMPRESSIBILITY (CI) : 
It indicates powder flow properties. It is measured to 
determine the relative importance of interparticulate 
interactions. It is expressed in % and is given by, 
 
ρt = tapped density 
ρb = bulk density 31. 
8.1.5. HAUSNER’S RATIO:  
Hausner’s ratio is defined as a ratio of a tapped density 
to bulk density. It is a measure of relative importance 
of interparticulate interactions 31. 
HR = ρt / ρb 

8.1.6. ANGLE OF REPOSE (θ): 
 Angle of repose has been defined as the maximum 
angle possible between the surface of pile of powder 
and horizontal plane. The prepared granules were 
allowed to flow out of the funnel orifice fixed at a 
height of 2 cm from the surface on a plane paper kept 
on the horizontal platform. The gradual addition of the 

granules from the funnel mouth forms a pile of granules 
at the surface this is continued until the pile touches the 
stem tip of the funnel. A rough circle is drawn around 
the pile base and the radius of the granule cone was 
measured. Angle of repose was then calculated with the 
use of the following formula, 
θ = tan-1 (h / r) 
θ= angle of repose  
h= height of the pile  
r = average radius of the powder cone 32,33 
Table 6: Flow properties of the powder 29,30,34 

Flow 
Characte
r 

Compressibilit
y index 

Hausner’
s ratio 

Angle 
of 
repos
e 

Excellent <10 1.00-1.11 21-30 
Good 11-15 1.12-1.18 31-35 
Fair 16-20 1.19-1.25 36-40 
Passable 21-25 1.26-1.34 41-45 
Poor 26-31 1.35-1.45 46-55 
Very poor 31-38 1.46-1.59 56-65 
Very very 
poor 

>38 >1.60 >66 

 
9. POST-COMPRESSION PARAMETERS: 

9.1. WEIGHT VARIATION TEST: 
20 tablets were randomly chosen from each tablet 
formulation and individually weighed to check for 
weight variation. According to IP, the weight variation 
specification is mentioned in Table  Not more than 2 of 
the individual weight of tablets out from the average 
weight by more than the percentage deviation and none 
deviate by more than twice the percentage.35 

Table 7: Weight variation specification as per IP 
AVERAGE TABLET 
WEIGHT 

% DEVIATION 
ALLOWED 

80 mg or less ±10 
80 mg to 250 mg ±7.5 
250 mg or more ±5 

 
9.2. HARDNESS TEST:  
Tablet hardness or crushing strength is the force 
applied across the diameter of the tablet to break it. The 
resistance of tablets towards abrasion, breakage or 
chipping, under transportation conditions, handling 
and storage before use depends on its hardness. Tablet 
hardness was determined for each formulation by 
Pfizer hardness tester. It was expressed in kg/cm2 .36 
9.3. THICKNESS: 
The thickness of the prepared tablets was determined 
for 3 pre-weighed tablets from each formulation 
utilizing Vernier calliper, expressed as average 

𝛒𝐭 − 𝛒𝐛	
CI    =--------------× 𝟏𝟎𝟎	

𝛒𝐭 
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thickness in mm. Tablet thickness must be within ±5% 
variation of the standard.35 

9.4. FRIABILITY:  
The friability test was performed employing Roche 
friabilator to assess the effect of shocks and friction, 
which may cause tablet chipping, capping or breakage 
problems. A prior weighed sample of tablets was taken 
in the plastic chamber of friabilator that revolves at a 
speed of 25 rpm for 4 mins and the tablets were 
dropped at a distance of 6 inches with each revolution. 
Tablets after the friability test were de-dusted and re-
weighed. The core tablets must not lose >1% of their 
weight.37 
 
 
9.5. DISINTEGRATION TIME:  
The disintegration test was carried out as described 
under the procedure for core tablets in USP. One tablet 
will be placed in each of the six tubes of the basket of 
the assembly. The apparatus was operated for one hour 
using simulated gastric fluid, maintained at 37 ± 2°C as 
the immersion fluid. After 1 hour the tablet will be 
examined for disintegration, cracking, and softening. 
Then the apparatus was operated for a specified time. 
38,39,40 
9.6. IN-VITRO DISSOLUTION METHODS FOR 
CORE TABLETS: 
9.6.1. DISSOLUTION PARAMETERS: 

Medium : 0.1M Hcl 
Apparatus : USP type-2 
Paddle  
RPM  : 50 
Temperature : 37± 0.5°C  
Volume    : 900 ml  
Equipment : UV-visible 
spectrophotometer  
Wavelength : 286 nm  
Time  : 45 Minutes 

9.6.2. PROCEDURE: 
The dissolution test apparatus was kept as per the above 
conditions. Add 900 ml of dissolution in to 6 individual 
vessels and after reached the desired temperature drop 
6 individual tablets into the dissolution vessel. 
Withdraw 15 ml of sample from each vessel and filter. 
(Use Chromafil Xtra Syringe Filter, GF - 1.0 µm) 
Discard first 5 ml of the filtrate and use the filtrate for 
analysis. 
Measure the absorbance of the sample preparation and 
standard preparation at a maximum of 286 nm 41,42. 

 10. EVALUATION OF FLOATING PULSATILE 
RELEASE TABLET: 
10.1. THICKNESS:  

The thickness of the tablet is important for the 
uniformity of tablet size. Thickness was measured 
using vernier calipers and it is expressed in millimeters. 
It was determined by checking the thickness of ten 
tablets of each formulation. ±5% may be allowed 
depending on the size of the tablet.43 
10.2. HARDNESS TEST:  
Tablets require a certain amount of strength or hardness 
and resistance to friability to withstand mechanical 
shocks of handling in manufacture, packing, and 
shipping. The hardness of the tablet was measured 
using. The hardness is measured in terms of kg/cm². 10 
tablets were chosen randomly and tested for hardness. 
The average hardness of 5 determinations was 
recorded. 43,44 
10.3. FRIABILITY:  
10 tablets were weighed and the initial weight of these 
tablets were recorded and placed in Roche friabilator 
and rotated at the speed of 25 rpm for 100 revolutions. 
The tablets were then removed from the friabilator, 
dusted off the fines and again weighed and the weight 
was recorded. Percentage friability was calculated by 
using the formula. 43,44 
 
 
 
10.4. SWELLING INDEX: 
The swelling index , in the context of pharmaceutical 
tablets, is a measure of the extent to which a tablet can 
absorb liquid and swell when placed in a dissolution 
medium. This parameter is particularly important for 
floating and sustained-release tablets, as the swelling 
behaviour influences the tablet's buoyancy , drug 
release, and overall performance 45. 

                 Swelling index (%) = (Weight after 
swelling -  Initial weight )/ Initial weight  x 100 
10.5. LAG TIME 
Lag time was considered as the time when the tablet 
burst and core tablet is out of press coating. This is 
considered as predetermined off-release period. 
10.5.1 IN-VITRO BUOYANCY STUDIES: 
The in vitro buoyancy was characterized by floating 
lag time and total floating time.  The test was 
performed using USP type II apparatus at 50 rpm in 
900 ml of 0.1N HCL (pH 1.2) maintained at 37±0.5°C.  
The time required for the tablet to rise to the surface of 
the dissolution medium and the duration of time the 
tablet constantly floats on the dissolution medium were 
noted as floating lag time and total floating time, 
respectively.46 

               Initial weight-Final weight 
% friability      = -------------------------------- × 100 

Initial weight 
 
 

Friability (%)= W1-W2/W1× 100 
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10.5.2. IN-VITRO DISSOLUTION METHODS 
FOR FLOATING PULSATILE RELEASE 
TABLETS: 
In-vitro Dissolution studies of Pulsatile delivery 
systems will be done with the conventional paddle 
method of press-coated tablets were performed at 37°C 
±0.5°C using 0.1N Hcl in USP II paddle method at 50 
rpm 15 ml of filtered aliquot was manually withdrawn 
at pre-determined time intervals and replaced with 15 
ml of fresh buffer maintained at the same temperature 
upto 12 hours.  
The samples will be analyzed at 286 nm using a UV 
spectrophotometer. The lag time and percentage 
release will be determined for each formulation.47 
 
 
10.6. ASSAY (BY HPLC) 
Chromatographic Conditions:   

Column                : C18, 10 cm × 4.6 
mm, 3 µm  

Column Temperature         : Ambient 
Flow rate               : 1.5 ml / min 
Detection wavelength        : 280 nm 
Injection volume  : 10 µl 
Autosampler Temperature : 15°C    
Elution    : By Gradient 
Diluent   : 0.01 M 

hydrochloric acid : Methanol (50 :50)   
Mobile phase A                  : 0.5% w/v solution 

of ammonium acetate 
Mobile phase B  : Methanol  

Preparation of 0.5% w/v solution of ammonium acetate 
:Dissolve 5 g of ammonium acetate in 1000 ml of 
water. 
Preparation of 0.01 M hydrochloric acid : Dissolve 
0.85 ml of hydrochloric acid in 1000 ml of water 

Table 8: Gradient Program 
Time 
(Minutes) 

Mobile phase A 
(% v/v) 

Mobile phase B 
(% v/v) 

0 60 40 
10 5 95 
12 5 95 
14 60 40 
24 60 40 

NOTE 
Equilibrate the column for at least 30 minutes 
with methanol and equilibrate with the initial mobile 
phase for at least 5 minutes. 
10.6.1. STANDARD SOLUTION 
Weigh accurately about 26.0 mg of Domperidone 
Maleate working standard in a 200 ml volumetric flask, 
dissolve and make up to the volume with the mixture 

of equal volumes of 0.002 M hydrochloric acid and 
methanol. 
10.6.2. TEST SOLUTION 
Transfer 10 whole tablets in 500 ml volumetric flask, 
add 300 ml of methanol, shake well for 10 minutes, mix 
with the aid of ultrasound for 20 minutes. Make upto 
the volume with methanol and filter. Discard first 3 ml 
of the filtrate. (Use Chromafil Xtra Syringe Filter, GF 
- 1.0 µm) To 17 ml of the filtrate add 1 ml of 0.1 M 
hydrochloric acid and sufficient water to produce 100 
ml.48,49. 
11. STABILITY STUDIES: 
The stability studies will be carried out of the most 
satisfactory formulation as per ICH guidelines to assess 
the drug and formulation stability. The most 
satisfactory formulation sealed in aluminium 
packaging and kept in humidity chamber maintained at   
for one month. At the end of studies, samples will be 
analysed for the post compression parameters like 
average weight, thickness, diameter, hardness, DT, 
dissolution and drug content. 50,51,52. 
Table 9: ICH guidance description for stability 
study of pharmaceutical formulation 

Study 
duration 

Storage 
conditions 

Minimum 
period 

Accelerated 40°C ± 2 °C / 
75% RH ± 5% 
RH 

6 months 

Long term 30°C ± 2 °C 
/75% RH ± 5% 
RH 

12 months 

 
12. RESULTS AND DISCUSSION 
12.1 PREFORMULATIONSTUDIES 
12.1.1 CHARACTERIZATION OF PURE DRUG 
(API) 
12.1.1.1 DESCRIPTION 

v COLOUR: White or almost white powder  
v ODOUR: Odourless 
v TASTE: Extremely bitter taste. 

12.1.1.2 SOLUBILITY STUDIES 
Table 10: Solubility studies of Domperidone 

S.n
o 

Solvent Sparin
gly 
solubl
e 

Sligh
tly 
solub
le 

Very 
Sligh
tly 
solub
le 

1. Dimeth
yl 
formam
ide 

+ - - 

2. Water - - + 
3. Ethanol - - + 
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4. Methan
ol 

 + - 

5. HCL + - - 
 
The solubility of Domperidone was determined in 
different solvents such as water, Dimethyl formamide, 
ethanol, HCL, and methanol and it is observed that the 
pure drug is Very Slightly soluble in water, ethanol and 
sparingly soluble in HCL, Dimethyl formamide and 
slightly soluble in methanol. 
12.1.1.3 DETERMINATION OF MELTING 
POINT 
The melting point of the pure drug Domperidone was 
determined by an open capillary method.  The melting 
point of the Domperidone was found to be 242.9°C.  
Thus, the melting point indicates the purity of the drug.   
 
12.1.1.4 STANDARD CALIBRATION CURVE OF 
DOMPERIDONE: 
The linearity of the UV method was demonstrated for 
Domperidone Maleate equivalent to Domperidone 
solutions ranging from 0.005030 mg/ml to 0.015090 
mg/ml, which is equivalent to 50% to 150% of the 
Domperidone working strength. Five standard 
solutions at concentrations within the mentioned range 
were prepared and analyzed as per the method. 
The linearity results obtained are shown in Table 13. 
Figure 34 shows the line of best fit for absorbance 
versus concentration of Domperidone.  

Table 11: Linearity of Domperidone 
Level % of Domperidone w.r.t. 

working strength 
Concentration 
(mg/ml) 

Absorbance 

50% 50.3 0.005030 0.140 

80% 80.5 0.008050 0.224 

100% 100.6 0.010060 0.280 

120% 120.7 0.012070 0.338 

150% 150.9 0.015090 0.421 

Correlation Co-efficient 1.0000 

Figure 2: Linearity graph for Domperidone 

 
 
 

Thus, the UV method for the dissolution of 
Domperidone in Domperidone Tablets was shown to 
be linear in the range of 50% to 150% of the working 
concentration with a Correlation Coefficient of 1.0000. 
The range of the UV method for determining the 
dissolution of Domperidone in Domperidone Tablets is 
50% to 150% of the working strength. 
13. DRUG - EXCIPIENT COMPATABILITY 
STUDIES: 
The FTIR spectra of the pure drug, excipient and 
physical mixture of drug and excipients used in floating 
controlled tablet formulation in fig were recorded in 
between 400- 4000 wave number (cm-1). 
Figure 3: FTIR studies of pure drug Domperidone 

 
 
Table 12: FT-IR interpretation of pure 
Domperidone 
 

S.no Functional 
group 

Standard 
IR range 
cm-1 

Assessment 
peaks of pure 
drug cm-1 

1 Aromatic 
(C=C) 

1700 – 
1400 

1692.80, 
1579.26, 
1486.12 2 Secondary 

alcohol 
1350 – 
1260 

1346.61, 
1270.01 

3 Alkenes 1000 – 650 985.94, 862.03, 
792.44, 754.41, 
706.26, 688.99, 
653.32 
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Figure 4: FTIR studies of 
Domperidone with excipient 
povidone 

 
S.no Functional 

group 
Standard IR 
range 
cm-1 

Assessment 
peaks of 
pure drug 
cm-1 

1 Secondary 
amine 
(N-H 
Stretching) 

3500 – 3300 3409.23 

2 Aromatic 
(C=C) 

1700 – 1400 1646.51, 
1493.01, 
1461.17, 
1422.39 3 Secondary 

alcohol 
1350 – 1260 1317.51, 

1287.14 
 
Table 13: FT-IR interpretation of 
Domperidone and povidone 

 
Figure 5: FTIR studies of Domperidone with 
sodium bicarbonate 
 

S.no Functional 
group 

Standard IR 
range 
cm-1 

Assessment 
peaks of 
pure drug 
cm-1 

1 Aromatic 
(C=C) 

1700 – 1400 1612.40, 
1450.03 

2 Secondary 
alcohol 

1350 – 1260 1270.99 

3 Alkenes 1000 – 650 984.17, 
830.58, 
686.45, 
655.87  

Table 14: FT-IR interpretation of Domperidone 
and sodium bicarbonate 
 
Figure 6: FTIR studies of Domperidone with 
magnesium stearate 

S.no Functional 
group 

Standard IR 
range cm-1 

Assessment 
peaks of 
pure drug 
cm-1 

1 Secondary 
amine 
(N-H 
Stretching) 

3500 – 3300 3453.94 

1 Aromatic 
(C=C) 

1700 – 1400 1571.40, 
1463.81 

2 Secondary 
alcohol 

1350 – 1260 1336.65, 
1321.27 

3 Alkenes 1000 – 650 790.29, 
722.01, 
685.01 

Table 15: FT-IR interpretation of Domperidone 
with magnesium stearate 

 
Figure 7:  FTIR studies of Domperidone with 
HPMC K100M 
 

S.no Functional 
group 

Standard IR 
range 
cm-1 

Assessment 
peaks of 
pure drug 
cm-1 
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1 Secondary 
amine 
(N-H 
Stretching) 

3500 – 3300 3442.04 

2 Alkenes 1000 – 650 945.81 
 
Table 16: FT-IR interpretation of Domperidone 
and HPMC K100M 
 

 
                                               Figure 8: FTIR of 
optimized formulation (F4) 
The FT-IR study was performed using Fourier 
transform infrared spectroscopy. The FTIR spectrum 
of Domperidone was found to be in the wave numbers 
such as 1346.61 showing secondary alcohol, 1692.80 
showing aromatic, and 792.44 showing alkenes. 
The FTIR spectrum of Domperidone and excipient 
povidone was found to be in the wave numbers such as 
3409.23 showing N-H stretching, 1422.39 showing 
aromatic, and 1287.14 showing secondary alcohol. 
The FTIR spectrum of Domperidone and excipient 
sodium bicarbonate was found to be in the wave 
numbers such as 1450.03 showing aromatic, 1270.99 
showing secondary alcohol, 655.87 showing alkenes. 
The FTIR spectrum of Domperidone and excipient 
magnesium stearate was found to be in the wave 
numbers such as 3453.94showing N-H stretching 
1571.40 showing aromatic, 1321.27showing secondary 
alcohol, 685.01showing alkenes. 
The FTIR spectrum of Domperidone and excipient 
HPMC K100M was found to be in the wave numbers 
such as 3442.04 showing secondary amine N-H 
stretching and 945.81 showing alkenes. 
 
13.1.  PRECOMPRESSION STUDY: 
Table 17: Evaluation of flow properties of API & 
Granules: 

Formulation Bulk 
density 
(gm/ml) 

Tapped 
density 
(gm/ml) 

Angle of 
repose 
(θ) 

Hausner’s 
ratio 

Compressibility 
index 
(%) 

Flow 
properties 

API 0.62  0.75  34.79 1.20 17.33 Good 

Trial-1 0.857 0.909 27.52 1.060 5.72 Excellent  

Trial-2 0.882 0.937 22.12 1.062 5.86 Excellent 

Trial-3 0.937 1.034 33.05 1.103 9.38 Excellent 

Trial-4 0.967 1.071 27.88 1.107 9.71 Excellent 

Trial-5 0.909 0.9677 23.65 1.064 6.065 Excellent 

 
 

     
             Fig 9: Bulk Density                                                                    
Fig 10: Tapped Density 
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         Fig 11: Compressibility index                                                                        

Fig 12: Hausner’s Ratio 
 
Fig 13: Angle of repose 

 
The bulk density of Domperidone API and blend 
ranged from 0.62 g/ml to 0.967 g/ml and the tapped 
density ranged from 0.909 g/ml to 1.071 g/ml. The API 
and blend compressibility index ranges from 5.72 % to 
17.33 %, and Hausner’s ratio ranges from 1.060 to 
1.20. The angle of repose ranges from 22.12 to 34.79. 
Hence the entire formulation trial API and blend was 
found to be good and have Excellent flow properties.  
14. POST COMPRESSION EVALUATION 
14.1. Evaluation of core tablets: 
The formulation of rapid-release time-controlled core 
tablets of Domperidone was evaluated for post-
compression parameters. The results of weight 
variation, thickness, hardness, friability, 
and disintegration time are given in table   
Table 18: Evaluation of core tablets 

Form
ulati
on 

Wei
ght 
Var
iati
on 
(%) 
(±S
D) 

Thi
ckn
ess 
(m
m) 
(±S
D) 

Dia
met
er 
(m
m) 

Har
dne
ss 
(kg/
cm2
)  

Fri
abil
ity 
(%) 

Disint
egrati
on 
(Sec) 

Trial-
1 

98.7
5 ± 
0.15 

2.68 
± 
0.05 

6.35 8.65
± 
0.08 

0.50 185± 
5 

Trial-
2 

100 
± 
0.64 

2.88 
± 
0.06 

6.35 8.73
± 
0.10 

0.56 173± 
3 

Trial-
3 

99.6
9± 
0.16 

2.63 
± 
0.09 

6.35 8.69
± 
0.06 

0.49 171± 
6 

Trial-
4 

100.
03± 
0.03 

2.83 
± 
0.02 

6.35 8.96
± 
0.15 

0.71 150 ± 
4 

Trial-
5 

102.
05± 
0.88 

2.81
± 
0.04 

6.35 7.95
± 
0.06 

0.63 137± 
3 

 
 
Weight variation: 
The percentage weight variations for all formulations 
were tabulated in (Table 20). The formulated batches 
passed the weight variation test as the Percentage 
weight variation was within the pharmacopoeial limits. 
Thickness: 
The measured thickness of tablets of each batch ranged 
between 2.88 ± 0.06 to 2.63 ± 0.09mm. The value 
shows that formulated tablets have a uniform 
thickness. The parameters were reported in (Table 20) 
Hardness: 
The measured hardness of tablets of each batch ranged 
between 7.95± 0.15 to 8.96± 0.06 Kg/cm2. This ensures 
good handling characteristics of all batches. The results 
were shown in (Table 20) 
Friability:  
The values of the friability test were tabulated in (Table 
20). The % friability was less than 1% in all the 
formulations ensuring that the tablets were 
mechanically stable.  
Disintegration time: 
The disintegration time of all the batches was found 
between 137± 3 seconds to 185± 5seconds and 
the results are shown in (Table 20). The effects of 
independent variables on disintegration time were 
investigated as per optimized response parameters.  
 
IN-VITRO DISSOLUTION: 
Table 19: In-vitro dissolution of core tablets 

Time 
(mins) 
 

Cumulative drug release (%) 
 Trial-
1 

Trial-
2 

Trial-
3 

Trial-
4 
 

Trial-
5 

5 40.31 76.50 81.15 95.21 97.31 
10 41.75 77.54 81.24 96.56 97.97 

17.33

5.72 5.86
9.38 9.71

6.065

0

5

10

15

20

API Trial-1 Trial-2 Trial-3 Trial-4 Trial-5

Compressibility Index
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15 41.90 78.56 87.91 97.58 98.30 
20 42.15 78.45 88.64 98.26 98.95 
30 43.45 79.20 89.70 99.27 99.93 
45 45.17 80.20 90.21 99.95 99.95 

 
Fig 14: % drug release of core tablet 
The dissolution profiles of the Domperidone core 
tablet were studied in 0.1 HCL. The drug releases of 
the formulation trials were determined. The cumulative 
drug releases for formulation trails were found within 
the range of 96.56 % to 99.95%. The effects of 
independent variables on cumulative drug release were 
investigated as per optimized response parameters. 
 
15. EVALUATION OF FLOATING PULSATILE 
RELEASE TABLET:  
Table 20: Evaluation of FPRT 

 
Table 21: Evaluation of FPRT 

Formulations Floating lag 
time 
(mins) 

Floating time 
(Hrs) 

F1 6.2 5 

F2 4.7 7 

F3 6 9 

F4 4 11 

F5 5 8 

 
For FPRTs characterization, total of 5 formulations 
containing varying concentrate ions 5 HPMC K100M 
and Ethyl cellulose were evaluated for thickness, 
diameter, hardness, friability, and drug release profile 
in terms of floating time and floating lag time. It was 
found that all FPRT formulations showed satisfactory 
features in terms of thickness, diameter and harness 
(table). 
 
16. SWELLING INDEX: 
                                       Table 22: Swelling index of 
FPRT 

Formulation Code Swelling index (%) 
F1 80.50 % 
F2 85.72% 
F3 87.73 % 
F4 90.40% 
F5 82.12% 

 

 
Fig 15: % of the swelling index of FPRT 
The swelling behavior of optimized FPRTs containing 
HPMC K100M was compared with other FPRTs 
containing ethyl cellulose. 
17. OPTIMIZATION: 
Design Table: 

 
Fig 16: Design Table 
 
 
18. 1ANOVA – I (Disso Time): 

For
mula
tions 

W
e
i
g
h
t 

Variat
ion 
(%) 
(±SD) 
 

T
h
i
c
k
n
e
s
s 

(mm) 

D
i
a
m
e
t
e
r 

(mm) 

H
a
r
d
n
e
s
s 

(kg/cm
2) 

Fri
abil
ity   
(%) 

F1 297.5
±0.02 

4.09±0.
01 

9.1±0.
05  

14.52±
0.12 

0.5
5 

F2 302.3 
±0.05 

4.62±0.
02 

9.1±0.
02 

19.12±
0.19 

0.6
6 

F3 299.7
±0.02 

4.66±0.
01 

9.1±0.
01 

17.50±
0.09 

0.5
3 

F4 300.2
±0.05 

4.68±0.
01 

9.1±0.
02 

19.92±
0.10 

0.4
0 

F5 298.6
±0.02 

4.65 
±0.05 

9.1±0.
04 

20.0±0
.10 

0.5
0 
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Fig 17: ANOVA for Reduced 2FI model of In-vitro 
Dissolution 
18.1. ANOVA – II (Floating Time): 

 
Fig 18: ANOVA for Reduced 2FI model of Floating 
Time 
 
18.2. ANOVA – III (Assay): 

 
Fig 19: ANOVA for Reduced 2FI model of Assay 
Constraints:  

 
Fig 20: Selection of appropriate constraints by 
StatEase software 
Design Table: 

 
Fig 21: Design Table (Constraints & Solutions) 
 
Contour Plot: Desirability 

 
Fig 22: Contour Plot: Desirability 
Contour plot of all factors: 

 
Fig 23: Contour plot of all factors 

 
3D Interpretation plot: Desirability 
 
        Fig 24: 3D Interpretation plot: Desirability                             
3D Interpretation plot: Dissolution time 
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3D Interpretation plot: Floating Time                                      
3D Interpretation plot: Assay 

 
Fig 25: 3D Interpretation plot: Floating Time                                     
19. ASSAY BY HPLC METHOD: 
                                                 Table 23: Assay by 
HPLC method of FPRTs 

Formulation 
code 

Floating 
lag time 
(mins) 

Total 
Floating 
time 
(hours) 

Assay by 
HPLC 
Method  
(Drug 
content 
(%)) 

F1 6.2 5 95.88 
F2 4.7 7 93.26 
F3 6 9 96.75 

 F4 4 11 100.10 
F5 5 8 98.23 

 

 
 
 
Fig 26: Assay by HPLC method of FPRTs 
Blank 

 
Standard Chramtogram 

 

 
Sample 1 

 
 
Sample 2 

 
 
Sample 3 

 
Sample 4 

 
Sample 5 

 
20. IN-VITRO DISSOLUTION OF FPRT: 
Table 24: In-vitro dissolution by UV method of 
FPRTs 

Time (mins) F1 F2 F3 F4 F5 
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30 0 0 0 0 0 
60 0 0 0 0 0 
120 0 0 0 0 0 
180 36.13 0 0 0 0 
240 77.60 0 0 0 0 
300 97.00 0 0 0 0 
360 97.23 0 0 38.11 32.50 
420  2.17 3.14 45.17 36.56 
480  2.40 3.47 64.56 50.32 
540  4.95 6.41 75.02 67.82 
600  6.27 7.32 87.63 83.24 
660  10.90 8.09 100.71 92.13 

 
Fig 27: In-vitro Dissolution of FPRTs 
21. STABILITY STUDIES: 
Stability studies were carried out of the optimized 
formulation (F4) at 40 ± 2 oC & 75 ±5 % RH for 30 
days as per ICH guidelines. At various time intervals 
(initial &30 days). The samples were evaluated for 
thickness (mm), Diameter (mm), Hardness (kg/cm2), 
drug release (%), and floating lag time. There was no 
major change in the evaluation parameters. The results 
are shown in the table.    
Table 25: Stability studies of FPRTs 

Parameters 
 

Storage conditions 40 ± 20 oC 
& 75 ±5 % RH  Initial 30 days 

Appearance No change No change 
Average weight 300.2 300.7 
Thickness 4.68 4.69 
Diameter 9.1 9.1 
Hardness 19.92 19.92 
Drug release 100.10 100.10 
Floating lag time 4 4 

 
 22. CONCLUSION 
The study was concluded to develop a controlled 
floating pulsatile release tablets of Domperidone by 
wet granulation method for prolonged gastric residence 
time and to increase the bioavailability of the drug.  All 
the formulations (F1-F5) were optimized by using 
design expert software by CCD and the optimized 
batch was found to be F4. 

The formulated tablets were found to be within the 
limits with respect to uniformity of weight, hardness, 
thickness, friability, drug content, floating lag time, 
floating time and swelling index. The in-vitro 
dissolution studies of F4 showed maximum drug 
release of 100.71%.  
 
 

23. REFERENCES: 
1. Reddy S, Reddy V, Sharma S. Physiology, 

Circadian Rhythm. 2023 May 1. In: StatPearls 
[Internet]. Treasure Island (FL): StatPearls 
Publishing; 2025 Jan–. PMID: 30137792. 

2. Vitaterna MH, Takahashi JS, Turek FW. 
Overview of circadian rhythms. Alcohol Res 
Health. 2001;25(2):85-93. PMID: 11584554; 
PMCID: PMC6707128. 

3. Reddy Dumpa N, Bandari S, A Repka M. 
Novel Gastroretentive Floating Pulsatile Drug 
Delivery System Produced via Hot-Melt 
Extrusion and Fused Deposition Modeling 3D 
Printing. Pharmaceutics. 2020 Jan 8;12(1):52. 
doi: 10.3390/pharmaceutics12010052. 
PMID: 31936212; PMCID: PMC7023033. 

4. Levinthal DJ, Bielefeldt K. Adult cyclical 
vomiting syndrome: a disorder of allostatic 
regulation? Exp Brain Res. 2014 
Aug;232(8):2541-7. doi: 10.1007/s00221-
014-3939-4. Epub 2014 Apr 
16. PMID: 24736863. 

5. Prajapati S, Patel L, Patel C. Floating matrix 
tablets of domperidone formulation and 
optimization using simplex lattice design. Iran 
J Pharm Res. 2011 Summer;10(3):447-55. 
PMID: 24250376; PMCID: PMC3813035. 

6. Chai X, Chai H, Wang X, Yang J, Li J, Zhao 
Y, Cai W, Tao T, Xiang X. Fused Deposition 
Modeling (FDM) 3D Printed Tablets for 
Intragastric Floating Delivery of 
Domperidone. Sci Rep. 2017 Jun 6;7(1):2829. 
doi: 10.1038/s41598-017-03097-x. PMID: 
28588251; PMCID: PMC5460192. 

7. Gandhi, B. R., Mundada, A. S., & Gandhi, P. 
P. (2010). Chronopharmaceutics: As a 
clinically relevant drug delivery system. Drug 
Delivery, 18(1), 1–18. 
https://doi.org/10.3109/10717544.2010.509
358 

8. Santosh Kumar Dash, Ranjan Kumar Sahoo, 
Ashutosh Padhan, A. S. Khan, Nabin Karna, 
Naimish Nanda and Smrutiranjan Dash 
(2022) “Pulsatile Drug Delivery System 



Design And Development Of Floating Pulsatile Drug Delivery System Of Domperidone 

IJDDT, Volume 16 Issue 9s, 2026 Page 864 

 

(PDDS): A Cronotherapeutic Approach for 
Optimum Therapy”, Journal of 
Pharmaceutical Research International, 
34(31B), pp. 28–45. doi: 
10.9734/jpri/2022/v34i31B36094. 

9. Reddy Dumpa N, Bandari S, A Repka M. 
Novel Gastroretentive Floating Pulsatile Drug 
Delivery System Produced via Hot-Melt 
Extrusion and Fused Deposition Modeling 3D 
Printing. Pharmaceutics. 2020 Jan 8;12(1):52. 
doi: 10.3390/pharmaceutics12010052. 
PMID: 31936212; PMCID: PMC7023033. 

10. Prajapati S, Patel L, Patel C. Floating matrix 
tablets of domperidone formulation and 
optimization using simplex lattice design. Iran 
J Pharm Res. 2011 Summer;10(3):447-55. 
PMID: 24250376; PMCID: PMC3813035. 

11. Prajapati ST, Patel LD, Patel DM. Studies on 
formulation and in vitro evaluation of floating 
matrix tablets of domperidone. Indian J 
Pharm Sci. 2009 Jan;71(1):19-23. doi: 
10.4103/0250-474X.51944. PMID: 
20177450; PMCID: PMC2810042. 

12. Reddy Dumpa N, Bandari S, A Repka M. 
Novel Gastroretentive Floating Pulsatile Drug 
Delivery System Produced via Hot-Melt 
Extrusion and Fused Deposition Modeling 3D 
Printing. Pharmaceutics. 2020 Jan 8;12(1):52. 
doi: 10.3390/pharmaceutics12010052. 
PMID: 31936212; PMCID: PMC7023033. 

13. Bussemer T, Otto I, Bodmeier R. Pulsatile 
drug-delivery systems. Crit Rev Ther Drug 
Carrier Syst. 2001;18(5):433-58. PMID: 
11763497. 

14. Chrzanowski F. Preformulation 
considerations for controlled release dosage 
forms. Part II. Selected candidate support. 
AAPS PharmSciTech. 2008;9(2):639-45. doi: 
10.1208/s12249-008-9067-3. Epub 2008 Mar 
29. PMID: 18431656; PMCID: 
PMC2976920. 

15. Xiao M, Ying J, Zhao Y, Li Q, Zhao Y, Gao R, 
Lu F. Developing Placebos for Clinical 
Research in Traditional Chinese Medicine: 
Assessing Organoleptic Properties of Three 
Dosage Forms (Oral Liquid, Capsule and 
Granule). Front Pharmacol. 2021 Jun 
17;12:673729. doi: 
10.3389/fphar.2021.673729. PMID: 
34220509; PMCID: PMC8245784. 

16. Savjani KT, Gajjar AK, Savjani JK. Drug 
solubility: importance and enhancement 

techniques. ISRN Pharm. 2012;2012:195727. 
doi: 10.5402/2012/195727. Epub 2012 Jul 5. 
PMID: 22830056; PMCID: PMC3399483. 

17. Qiong He, Min Zheng, Hongkun Zhao, 
Domperidone Solubility in Aqueous 
Cosolvent Mixtures of N,N-
Dimethylformamide, Isopropanol, Dimethyl 
Sulfoxide, and Ethanol: Thermodynamic 
Modeling and Preferential Solvation 
Analysis. 2019. Journal of Chemical & 
Engineering Data  

18. Enteshari S, Varshosaz J. Solubility 
Enhancement of Domperidone by Solvent 
Change In situ Micronization Technique. Adv 
Biomed Res. 2018 Jul 2;7:109. doi: 
10.4103/abr.abr_219_17. PMID: 30069440; 
PMCID: PMC6050975. 

19. Rojek B, Gazda M, Plenis A. FTIR, Raman 
spectroscopy and HT-XRD in compatibility 
study between naproxen and excipients. 
Spectrochim Acta A Mol Biomol Spectrosc. 
2023 Dec 5;302:123048. doi: 
10.1016/j.saa.2023.123048. Epub 2023 Jun 
20. PMID: 37354860. 

20. Jain S, Shah RP. Drug-Excipient 
Compatibility Study Through a Novel Vial-in-
Vial Experimental Setup: A Benchmark 
Study. AAPS PharmSciTech. 2023 May 
10;24(5):117. doi: 10.1208/s12249-023-
02573-0. PMID: 37160790; PMCID: 
PMC10169295. 

21. Thitinan S., McConville J.T. Development of 
a gastroretentive pulsatile drug delivery 
platform. J. Pharm. Pharmacol. 2012;64:505–
516. doi: 10.1111/j.2042-
7158.2011.01428.x. - DOI – PubMed 

22. S Martin, I. Soma Sundaram, (2025) 
Formulation and Evaluation Of A 
Gastroretentive Drug Delivery System 
(Floating Tablets) For Propafenone 
Hydrochloride. Journal of Neonatal Surgery, 
14 (25s), 969-972 

23. Jagdale SC, Sali MS, Barhate AL, Kuchekar 
BS, Chabukswar AR. Formulation, 
development, and evaluation of floating 
pulsatile drug delivery system of atenolol. 
PDA J Pharm Sci Technol. 2013 May-
Jun;67(3):214-28. doi: 
10.5731/pdajpst.2013.00916. PMID: 237527
49. 

24. Patil SD, Chalikwar SS. A brief review on 
application of design of experiment for the 



Design And Development Of Floating Pulsatile Drug Delivery System Of Domperidone 

IJDDT, Volume 16 Issue 9s, 2026 Page 865 

 

analysis of pharmaceuticals using HPLC. Ann 
Pharm Fr. 2024 Mar;82(2):203-228. doi: 
10.1016/j.pharma.2023.12.011. Epub 2023 
Dec 28. PMID: 38159721. 

25. Namdar A, Borhanzadeh T, Salahinejad E. A 
new evidence-based design-of-experiments 
approach for optimizing drug delivery 
systems with exemplification by emulsion-
derived Vancomycin-loaded PLGA capsules. 
Sci Rep. 2024 Dec 28;14(1):31164. doi: 
10.1038/s41598-024-82496-3. PMID: 
39732761; PMCID: PMC11682087. 

26. Chakraborty BS. Design of experiments: A 
design to improve pharmaceutical research. J 
Adv Pharm Technol Res. 2023 Jan-
Mar;14(1):1. doi: 10.4103/japtr.japtr_690_22. 
Epub 2023 Jan 20. PMID: 36950467; 
PMCID: PMC10026327. 
 

27. Mahmoud BS, McConville C. Box-Behnken 
Design of Experiments of Polycaprolactone 
Nanoparticles Loaded with Irinotecan 
Hydrochloride. Pharmaceutics. 2023 Apr 
18;15(4):1271. doi: 
10.3390/pharmaceutics15041271. PMID: 
37111756; PMCID: PMC10141202. 

28. Mahmoud BS, McConville C. Box-Behnken 
Design of Experiments of Polycaprolactone 
Nanoparticles Loaded with Irinotecan 
Hydrochloride. Pharmaceutics. 2023 Apr 
18;15(4):1271. 
doi:10.3390/pharmaceutics15041271. PMID: 
37111756; PMCID: PMC10141202. 

29. Shah DS, Moravkar KK, Jha DK, Lonkar V, 
Amin PD, Chalikwar SS. A concise summary 
of powder processing methodologies for flow 
enhancement. Heliyon. 2023 May 
24;9(6):e16498. doi: 
10.1016/j.heliyon.2023.e16498. PMID: 
37292344; PMCID: PMC10245010. 

30. Shah RB, Tawakkul MA, Khan MA. 
Comparative evaluation of flow for 
pharmaceutical powders and granules. AAPS 
PharmSciTech. 2008;9(1):250-8. doi: 
10.1208/s12249-008-9046-8. Epub 2008 Feb 
15. PMID: 18446489; 
PMCID: PMC2976911. 

31. Wjpps, M. (2024). Carr Index and Hausner 
Ratio: A Comprehensive Review. World 
Journal of Pharmacy and Pharmaceutical 
Sciences, 13(1), 12321. 

32. Orefice, L., et al. (2024). A novel 
methodology for data analysis of dynamic 
angle of repose tests. Powder 
Technology, 420, 119876. 

33. Jallo LJ, Ghoroi C, Gurumurthy L, Patel U, 
Davé RN. Improvement of flow and bulk 
density of pharmaceutical powders using 
surface modification. Int J Pharm. 2012 Feb 
28;423(2):213-25. doi: 
10.1016/j.ijpharm.2011.12.012. Epub 2011 
Dec 17. PMID: 22197769. 

34. United States Pharmacopeial Convention. 
<1174> Powder Flow. In: General Chapters. 
USP-NF. Rockville, MD. 
https://www.drugfuture.com/pharmacopoeia/
usp35/PDF/0801-
0804%20%5B1174%5D%20POWDER%20
FLOW.pdf 

35. Joshi R, Garud N and Akram W. Fast 
dissolving tablets: A review. International 
Journal of Pharmaceutical Sciences and 
Research, 2020;11(4): 1562-70. 

36. Peenal G, Shweta N, Hitesh J and Meshram D 
B. Formulation and evaluation of fast 
dissolving tablets of aripiprazole. Research 
Journal of Pharmacy and Technology.2019;12 
(4): 1827-31. 

37. Sarfraz RM, Ahmad M, Mahmood A, Khan 
HU, Sher M, Maheen S, Bashir I, Iqbal A, 
Ahsan H. Formulation and in-vitro evaluation 
of novel atorvastatin-amlodipine 
orodispersible tablets, IJBPAS. 2014; 3(6): 
941-51. 

38. Lenz J, Fuest F, Finke JH, Bunjes H, Kwade 
A, Juhnke M. Tablet Disintegration and 
Dispersion under In Vivo-like Hydrodynamic 
Conditions. Pharmaceutics. 2022 Jan 
16;14(1):208. doi: 
10.3390/pharmaceutics14010208. PMID: 
35057103; PMCID: PMC8779444. 

39. Patra S, Sahoo R, Panda RK, Himasankar K, 
Barik BB. In vitro evaluation of domperidone 
mouth dissolving tablets. Indian J Pharm Sci. 
2010 Nov;72(6):822-5. doi: 10.4103/0250-
474X.84607. PMID: 21969764; PMCID: 
PMC3178993. 

40. Lopez-Vidal L, Paredes AJ, Palma SD, Real 
JP. Design and Development of Sublingual 
Printlets Containing Domperidone 
Nanocrystals Using 3D Melting Solidification 
Printing Process (MESO-PP). Pharmaceutics. 
2023 May 10;15(5):1459. doi: 



Design And Development Of Floating Pulsatile Drug Delivery System Of Domperidone 

IJDDT, Volume 16 Issue 9s, 2026 Page 866 

 

10.3390/pharmaceutics15051459. PMID: 
37242699; PMCID: PMC10220812. 

41. Molavi F, Hamishehkar H, Nokhodchi A. 
Impact of Tablet Shape on Drug Dissolution 
Rate Through Immediate Released Tablets. 
Adv Pharm Bull. 2020 Sep;10(4):656-661. 
doi: 10.34172/apb.2020.079. Epub 2020 Aug 
9. PMID: 33072542; PMCID: PMC7539314. 

42. DasarathM.Patel., NatvarlalM.Patel., 
NiteshN.Pandya.,“ Gastro Retentive Drug 
Delivery System Of Carbamazepine: 
Formulation Optimization Using Simplex 
Lattice Design ”: AAPS 2007; 8 (1): Article 
11. 

43. Israr M, Pugliese N, Farid A, Ghazanfar S, Di 
Cerbo A, Muzammal M, Alamri AS, 
Basheeruddin Asdaq SM, Ahmad A, Khan 
KA. Preparation and Characterization of 
Controlled-Release Floating Bilayer Tablets 
of Esomeprazole and Clarithromycin. 
Molecules. 2022 May 18;27(10):3242. doi: 
10.3390/molecules27103242. PMID: 
35630719; PMCID: PMC9143198. 

44. Senjoti FG, Mahmood S, Jaffri JM, Mandal 
UK. Design and In-vitro Evaluation of 
Sustained Release Floating Tablets of 
Metformin HCl Based on Effervescence and 
Swelling. Iran J Pharm Res. 2016 
Winter;15(1):53-70. PMID: 27610147; 
PMCID: PMC4986121. 

45. Pawar HA, Gharat PR, Dhavale RV, Joshi PR, 
Rakshit PP. Development and evaluation of 
gastroretentive floating tablets of an 
antihypertensive drug using hydrogenated 
cottonseed oil. ISRN Pharm. 2013 Dec 
18;2013:137238. doi: 10.1155/2013/137238. 
PMID: 24455312; PMCID: PMC3880749. 

46. Israr M, Pugliese N, Farid A, Ghazanfar S, Di 
Cerbo A, Muzammal M, Alamri AS, 
Basheeruddin Asdaq SM, Ahmad A, Khan 
KA. Preparation and Characterization of 
Controlled-Release Floating Bilayer Tablets 
of Esomeprazole and Clarithromycin. 
Molecules. 2022 May 18;27(10):3242. doi: 
10.3390/molecules27103242. PMID: 
35630719; PMCID: PMC9143198. 
 

47. Patel DM, Patel SP, Patel CN. Formulation 
and evaluation of fast dissolving tablet 
containing domperidone ternary solid 
dispersion. Int J Pharm Investig. 2014 
Oct;4(4):174-82. doi: 10.4103/2230-

973X.143116. PMID: 25426438; PMCID: 
PMC4241622. 

48. Guirguis KM, Zeid MM, Shaalan RA, Belal 
TS. HPLC-Fluorescence Detection Method 
for Concurrent Estimation of Domperidone 
and Naproxen. Validation and Eco-
Friendliness Appraisal Studies. J Fluoresc. 
2023 May;33(3):945-954. doi: 
10.1007/s10895-022-03067-1. Epub 2022 
Dec 20. PMID: 36538143; PMCID: 
PMC10140086. 

49. Barakat NT, El-Brashy AM, Fathy ME. Green 
analytical quality by design RP-HPLC 
technique with fluorimetric detection for 
simultaneous assay of cinnarizine and 
dompridone. R Soc Open Sci. 2024 Jul 
17;11(7):240829. doi: 10.1098/rsos.240829. 
PMID: 39021780; PMCID: PMC11251764. 

50. González-González O, Ramirez IO, Ramirez 
BI, O'Connell P, Ballesteros MP, Torrado JJ, 
Serrano DR. Drug Stability: ICH versus 
Accelerated Predictive Stability Studies. 
Pharmaceutics. 2022 Oct 28;14(11):2324. 
doi: 10.3390/pharmaceutics14112324. PMID: 
36365143; PMCID: PMC9693625 

51. World Health Organization. Stability 
Conditions for WHO Member States by 
Region. WHO Technical Report Series. 
2018;1010:326. 
https://cdn.who.int/media/docs/default-
source/medicines/norms-and-
standards/guidelines/regulatory-
standards/trs953-annex2-appendix1-stability-
conditions-table-2018.pdf 

52. International Council for Harmonisation. 
Q1A(R2) Stability Testing of New Drug 
Substances and Products. 2003. 
https://database.ich.org/sites/default/files/Q1
A(R2)%20Guideline.pdf  

 
 
 


